Periodontal tissue disease is one of the most widespread human diseases. The development of periodontal tissue diseases (generalized periodontitis) depends on many local and systemic risk factors. An important place is the emergence of diseases of periodontal tissues against the background of a violation of the normal functioning of antioxidant defense systems, which leads to the development of oxidative stress and dysfunction of cells and tissues of the oral cavity. The aim of the study was to determine some indicators of oxidative stress in 2-year students of a medical university with an initial-I degree of generalized periodontitis. To assess the level of oxidative stress, indicators such as malonic aldehyde (MDA), SOD (superoxide dismutase) and glutathione peroxidase were used. The results of the study showed that oxidative stress plays an important role in the pathogenesis of periodontal tissue diseases.
Periodontitis is a multifactorial chronic irreversible inflammatory disease that affects the retaining structures of teeth that initiated and distributed through a complex interaction between parodonto-pathogenic microorganisms and the protective system of the organism [1, 2] .
According to WHO, periodontal disease affection was detected in 80% of children and 95% of adult population in our planet. Periodontal disease is one of the most widespread human diseases [3] . Gingivitis and generalized periodontitis are the most common inflammation affection that destroys periodontal tissues (cellular bone) and subsequent tooth loss. Today, there is no country or region in the world where there is no periodontal disease [4, 5] .
The development of periodontal tissue diseases (generalized periodontitis) depends on many local or systemic risk factors. An important place is given to parodonto-pathogenic microorganisms that induce an increase level of proinflammatory cytokines with the subsequent destruction of periodontal tissues. The most common is Porphyromonas gingivalis, Prevotella intermedia, Aggregatibacter actinomycetemcomitans [5, 6] .
However, it is not enough parodonoto-pathogenic bacteria for development and progression periodontal tissue diseases. Possible risk factors are age, tobacco use, systemic diseases, psychological stress, etc. [5, 7] .
Several studies have shown a correlation between psychological stress and inflammatory diseases, such as rheumatoid arthritis and generalized periodontitis [8, 9] .
Periodontal tissues diseases occur in the background of a violation of normal functioning of antioxidant defense systems, which leads to the development of oxidative stress and dysfunction of cells and tissues of oral cavity. It is believed that the enhancement of peroxide oxidation processes indicates a violation between protective and adaptive reactions of the organism at the cellular level and homeostasis in general [10] .
The level of lipid peroxidation (LPO) products increases dramatically in pathological processes, that leads to violation of structural and functional organization of membranes. It was also determined that the LPO is under the control of the physiological antioxidant system (AOS), one of its components being superoxide dismutase (SOD) [11] .
An important role in the pathogenesis in majority of respiratory diseases, including the oral cavity, is oxidative stress (OS), the main cause of which is an imbalance in the system of "oxidants-antioxidants", which is expressed by excessive formation of active forms of oxygen (AFO) and efficiency attenuation of antioxidant protection (AOP) [12] .
The enhancement of peroxide oxidation processes as a result of the accumulation of AFO is a non-specific response of cells to the effects of negative factors, which results in oxidative stress in them. Excess of AFO in cells causes the destruction of lipids, proteins and nucleic acids, resulting in the accumulation of peroxide oxidation products. The increase of AFO activates the antioxidant defense system, that allows living organisms to maintain an oxidation-antioxidant balance and adapt to changing conditions of existence [10, 13, 14] .
The objective of the work To determine some indicators of oxidative stress in the 2 nd year students, who study at medical university with an initial-I stage of generalized periodontitis.
Materials and Methods
We examined 120 students, who study the 2 nd year of medical university from the age of 18 to 25 years. For the study of oxidative stress indicators, we selected 25 students with initial-I stage of generalized periodontitis (GP) (II group), and 15 clinically healthy patients (control group I).
The diagnosis of generalized periodontitis of the initial-I stage of severity was based on data from an objective study, clinical indices of the PMA indices (papillary-marginal-alveolar index), PI (Ramfjord periodontal index), BI (index of gum bleeding with the help of H.R. Muchlemann, S. Soon, modified by I. Cowell) and the Green-Vermillion (OHI-S) index. We used M.F. Danilevsky classification for putting periodontal tissue diseases' diagnosis.
The control group consisted of periodontologically healthy students who had good oral hygiene, lack of signs of gum inflammation (bleeding during probing, hyperemia and edema), periodontal pockets, or tooth mobility.
To assess the level of oxidative stress there were used such indicators as malondialdehyde (MDA), SOD and glutathione peroxidase.
The mouth fluid was used as a material for research, that was taken in the morning. All students did not eat, drink or smoke before giving biological material.
Students with systemic diseases, students who had periodontal treatment, who took medication (antibiotics, antiinflammatory or other medications during the last six months) or had bad habits (smoking, alcohol, etc.) did not participate in the study.
The statistical analysis of the research results was carried out using the statistical package "Stat Soft 6.0", the classical methods of variation statistics. The difference between the studied indicators was estimated according to Student's criterion.
Results and Discussion
According to results of laboratory examination of oral fluids in students of second year of medical university, the following results were obtained.
In the study of malondialdehyde (Fig. 1) in the oral liquid, we have observed that this indicator in group I, which includes clinically healthy students, was 0.21±0.01 nmol/ml. In the II group, where there were students with initial-I stage of GP, MDA is significantly higher and equal 0.81±0.06 nmol/ml, which is statistically confirmed (p < 0.001). As you can see MDA is higher in students with GP, that indicate the presence of oxidative stress. This result is also confirmed by Panjamurthy K. and other studies [16] . The analysis of antioxidant system also showed significant changes in SOD and glutathione peroxidase.
Considering the amount of SOD (Fig. 2) in the oral liquid, it was noted that the value of the indicator in group I is significantly higher (45.73±2.13 U/mg protein) compared to the second group, where the figure is 23, 56±0.89 U/mg protein (p < 0.001). The glutathione peroxidase (Fig. 3) is significantly lower in group II (0.16±0.08 nmol/mg protein) in relation to group I (0.33±0.02 nmol/mg protein), which is statistically significant (p < 0.05).
The data of antioxidant system activity (SOD and glutathione peroxidase) is lower in periodontal tissue diseases than in young people with a healthy gums. This indicates a violation of the physiological balance between the AFO and antioxidants, which is the reason for the occurrence of GP.
The results of decreased activity of SOD and glutathione peroxidase in the oral liquid were also demonstrated by Conakci studies and others. [16] .
Conclusions
Based on the obtained results, it was concluded that generalized periodontitis is accompanied by oxidative stress. This is confirmed by increase in the index of lipid peroxidation (malondialdehyde) and a decrease in the antioxidant system (SOD, glutathione peroxidase). The results also indicate that there are significant relationships between the oxidant status and the state of periodontal tissues. According to the obtained data, oxidative stress plays an important role in the pathogenesis of periodontal tissue diseases.
Prospects of Further Researches
We are planning further study of the prooxidant and antioxidant system parameters in oral fluids of senior students.
